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ADJUSTABLE PALLET

BACKGROUND

An onginal equipment manufacturer (OEM) of rack-
mounted computing equipment ships palletized racks that
can be relatively tall, such as two meters tall, and weight
2,000 lbs. or more. Unloading a computing rack from its
shipping pallet can be a hazardous undertaking. Most
unloading methods today utilize a separate ramp that 1s
attached to an end of the pallet, and then the rack 1s rolled
down the ramp, with a number of people guiding the rack.
This approach has a number of drawbacks, including that the
rack could roll in an uncontrolled manner when being
unloaded. For instance, the rack could tip forward as 1t rolls
down the ramp, 11 not loaded properly, or if not controlled
properly. Further, the ramp represents an additional part that
needs to be provided and shipped by the OEM, and then
handled by the customer. Also, the existence of the ramp
increases shipping costs, and multiple people are still
required to unload the computing rack from the pallet using
an attached ramp, and the rack may not be reloadable on the
pallet without special equipment.

SUMMARY

Shortcomings of the prior art are overcome and additional
advantages are provided herein through the provision, 1n one
or more aspects, of an adjustable pallet. The adjustable pallet
includes a deck, and a movable support. The deck supports
a product for shipping, and 1s selectively positionable 1n a
raised position, as a horizontal support surface for the
product, and 1n a lowered position, closer, at least 1n part, to
a floor to facilitate unloading the product from the deck of
the adjustable pallet. The movable support includes an
inclined plane, and the deck rests on the movable support 1n
the raised position, and traverses, at least 1n part, the inclined
plane of the movable support when transitioning between
the raised position and the lowered position.

In another aspect, an adjustable pallet 1s provided which
includes a deck, a movable support, and an adjustment
mechanism. The deck supports a product for shipping, and
1s selectively positionable 1n a raised position, as a horizon-
tal support surface for the product, and 1n a lowered position,
closer, at least 1n part, to a floor to facilitate unloading the
product from the deck of the adjustable pallet. The movable
support includes an inclined plane, and the deck rests on the
movable support in the raised position, and traverses, at least
in part, the inclined plane of the movable support when
transitioning between the raised position and the lowered
position. The adjustment mechanism mechanmically couples
to a pallet structure of the adjustable pallet disposed below
the deck. The adjustment mechanism extends between the
pallet structure and the movable support, and operatively
moves the movable support horizontally to allow the deck to
traverse, at least in part, the inclined plane of the movable
support, and thereby transition between the raised position
and the lowered position. The adjustment mechanism 1s a
mechanical adjustment mechanism which includes a hori-
zontally-extending threaded rod.

In a further aspect, a method of fabricating an adjustable
pallet 1s provided. The method includes providing a deck to
support a product for shipping. The deck 1s selectively
positionable in a raised position, as a horizontal support
surface for the product, and in a lowered position, closer, at
least 1n part, to a floor to facilitate unloading the product
from the pallet. The method also includes supporting the
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deck, at least 1n part, by a movable support. The movable
support includes an inclined plane, and the deck rests on the
movable support 1n the raised position. The deck traverses,
at least 1n part, the inclined plane of the movable support
when the deck 1s transitioned between the raised position
and the lowered position.

Additional features and advantages are realized through
the techniques of the present invention. Other embodiments
and aspects of the mvention are described 1n detail herein
and are considered a part of the claimed 1nvention.

BRIEF DESCRIPTION OF THE DRAWINGS

One or more aspects of the present invention are particu-
larly pointed out and distinctly claimed as examples 1n the
claims at the conclusion of the specification. The foregoing
and other objects, features, and advantages of the mnvention
are apparent Irom the following detailed description taken 1n
conjunction with the accompanying drawings in which:

FIG. 1 depicts one embodiment of a product on an
adjustable pallet, in accordance with one or more aspects of
the present invention;

FIG. 2A depicts one embodiment of an adjustable pallet,
in accordance with one or more aspects of the present
invention;

FIG. 2B 1s a plan view of the adjustable pallet of FIG. 2A,
in accordance with one or more aspects ol the present
invention;

FIG. 2C depicts the adjustable pallet of FIGS. 2A-2B,
with a side support removed, and showing the deck 1n raised
position, as a horizontal support surface for a product, such
as depicted 1 1 FIG. 1, 1n accordance with one or more
aspects of the present mvention;

FIG. 2D depicts the adjustable pallet of FIGS. 2A-2C,
with the deck traversing, at least 1n part, the inclined planes
of the first and second movable supports, to facilitate tran-
sitioning the deck from the raised position to a lowered
position, closer, at least in part, to a tloor to facilitate loading,
product on or unloading product from the pallet, 1n accor-
dance with one or more aspects of the present invention;

FIG. 2E 1s a plan view of the adjustable pallet configu-
ration of FIG. 2D, with the first and second movable
supports shown slid honizontally away from each other and
extending, at least 1n part, from beneath the deck, in accor-
dance with one or more aspects of the present invention;

FIG. 2F depicts the adjustable pallet of FIGS. 2A-2E, with
the deck shown 1n a lowered position, where the deck 1s
closer to the floor supporting the adjustable pallet, 1n accor-
dance with one or more aspects of the present mnvention;

FIG. 2G 15 a plan view of the adjustable pallet configu-
ration of FIG. 2F, with the first and second movable supports
moved outward from the deck of the adjustable pallet 1n the
lowered position, 1n accordance with one or more aspects of
the present mvention;

FIG. 3A depicts another embodiment of an adjustable
pallet, 1n accordance with one or more aspects of the present
invention;

FIG. 3B depicts the adjustable pallet of FIG. 3A, with a
side support removed, and showing the deck in raised
position, as a horizontal support surface for a product, as
well as showing a product stop 1n operative position, in
accordance with one or more aspects of the present inven-
tion;

FIG. 3C depicts the adjustable pallet of FIGS. 3A-3B,
with the deck shown transitioned to a lowered position,
closer, 1n part, to a tloor and illustrating the deck oriented as
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a ramp 1n the lowered position, 1n accordance with one or
more aspects of the present invention;

FIG. 4A depicts another embodiment of an adjustable
pallet, in accordance with one or more aspects of the present
invention;

FIG. 4B depicts the adjustable pallet of FIG. 4A, with a
side support removed, the deck shown 1n raised position, and
a product stop shown in operative position, 1n accordance
with one or more aspects of the present invention;

FIG. 4C depicts the adjustable pallet of FIGS. 4A-4B,
with the deck partially transitioned from the raised position
to a lowered position, mn accordance with one or more
aspects of the present mvention; and

FIG. 4D depicts the adjustable pallet of FIGS. 4A-4C,
with the deck shown, by way of example, in a lowered
position, where the deck 1s closer to the floor and angled
slightly as a ramp, 1n accordance with one or more aspects
of the present invention.

DETAILED DESCRIPTION

Aspects of the present mnvention and certain features,
advantages and details thereof, are explained more fully
below with reference to the non-limiting example(s) llus-
trated 1n the accompanying drawings. Descriptions of well-
known systems, devices, processing techniques, efc., are
omitted so as to not unnecessarily obscure the mvention 1n
detail. It should be understood, however, that the detailed
description and the specific example(s), while indicating
aspects of the invention, 1s given by way of illustration only,
and not by way of limitation. Various substitutions, modi-
fications, additions, and/or other arrangements, within the
spirit and/or scope of the underlying inventive concepts will
be apparent to those skilled in the art from this disclosure.
Note further that numerous mventive aspects and features
are disclosed herein, and unless inconsistent, each disclosed
aspect or feature 1s combinable with any other disclosed
aspect or feature as desired for a particular application to
tacilitate, for instance, providing an adjustable pallet, 1n
accordance with one or more aspects of the present inven-
tion.

Note that, as used herein, the term product refers gener-
ally to any product, package, apparatus, machine, container,
cabinet, rack, etc., that may benefit from being shipped on an
adjustable pallet, such as disclosed herein. As one example,
the product can be a computer rack, which conventionally 1s
a high value product, and relatively tall, and potentially top
heavy, and therefore prone to tipping during loading on or
unloading from a pallet.

Products, including computer racks, are often transported
in packages that can include or reside on a pallet. The pallet
1s conventionally a rigid structure with a bottom deck board,
a top deck board, and sidewalls between the top and bottom
deck boards. The boards and sidewalls of the pallet define a
pallet interior imnto which tines of a fork lift, pallet jack or
other semi-manual device can be 1nserted so that the pallet,
package and product inside the package can be lifted and
moved.

As noted, when a crane or lift 1s unavailable, unloading a
product, such as a computer rack, from a pallet can be a
challenging exercise due, 1n part, to the height and weight of
the product. One unloading approach today 1s to utilize a
separate ramp that attaches to an end or side of the pallet,
with the product being rolled down the ramp, as a number
of people guide the product. This approach has several
drawbacks. For instance, the incline of the ramp could be too
steep, allowing the product to roll in an uncontrolled manner
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down the ramp, or the product could tip forward as it rolls
down the ramp, particularly if not loaded properly. Further,
ramps used today are additional parts that the customer must
handle and store, and that the factory needs to provide and
ship. Also, a ramp might cost $35 or more, which incre-
mentally increases shipping costs. Further, multiple people
are required to unload a wheeled product from a pallet using
a ramp, and the product may not be reloadable on the pallet
at the customer site without special lift equipment.

Disclosed herein, therefore, are adjustable pallets which
include a deck and a movable support. The deck supports a
product for shipping, and 1s selectively positionable in a
raised position as a horizontal support surtace for the
product, and 1n a lowered position, closer, at least in part, to
a tloor to facilitate loading of the product on or unloading of
the product from the pallet. The movable support includes an
inclined plane, and the deck rests on the movable support 1n
the raised position, and traverses, at least 1n part, the inclined
plane of the movable support when the deck 1s transitioned
between the raised and lowered positions.

In one or more implementations, the adjustable pallet also
includes an adjustment mechanism mechanically coupled to
a pallet structure disposed below the deck. The adjustment
mechanism extends between the pallet structure and the
movable support, and operatively moves or slides the mov-
able support horizontally to allow the deck to traverse, at
least 1n part, the inclined plane of the movable support,
thereby transitioning the deck between the raised position
and the lowered position. In one or more embodiments, the
adjustment mechanism 1s, or includes, a mechanical adjust-
ment mechamsm extending in a hornizontal direction
beneath, at least in part, the deck. Also, in one or more
embodiments, the adjustment mechamsm facilitates hori-
zontally sliding the movable support from beneath the deck
in the raised position to outward, at least in part, from
beneath the deck i the lowered position.

In one or more embodiments, the movable support 1s a
first movable support, and the adjustable pallet further
includes a second movable support. The second movable
support includes an inclined plane, and the deck also rests on
the second movable support 1n the raised position. The deck
further traverses, at least 1n part, the inclined plane of the
second movable support when the deck i1s transitioned
between the raised position and the lowered position. A first
edge of the deck resides on the first movable support 1n the
raised position, and a second edge on the second movable
support in the raised position, where the first edge and the
second edge are opposite edges of the deck. Further, 1n one
or more 1mplementations, the adjustment mechanism
mechanically couples to a pallet structure disposed below
the deck, and extends between the pallet structure and the
first movable support, and between the pallet structure and
the second movable support. The adjustment mechanism
operatively moves each of the first movable support and the
second movable support horizontally, either separately or
together, so as to move the movable supports away from
cach other to allow the deck to traverse, at least 1n part, the
inclined planes of the first and second movable supports as
the deck 1s transitioned from the raised position to the
lowered position.

Further, 1n one or more embodiments, the inclined plane
of the first movable support 1s at a first angle, and the
inclined plane of the second movable support 1s at a second
angle, where the second angle i1s greater than the first angle.

In certain embodiments, the first movable support and/or
second movable support can further include a product stop
extending upwards when 1n operational position from the
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movable support to facilitate controlling the product on the
deck during transitioning of the deck between the raised
position and the lowered position.

In one or more implementations, the adjustable pallet
further includes a fixed support, with the deck being
hingedly coupled to the fixed support at a first edge of the
deck, and residing on the movable support at a second edge,
in the raised position, where the first edge and the second
edge are opposite edges of the deck. With this configuration,
in a lowered position, the deck 1s operatively angled as a
ramp.

Reference 1s made below to the drawings (which may not
be drawn to scale to facilitate understanding of the inven-
tion), wherein the same reference numbers used throughout
different figures designate the same or similar components.

By way of example, FIG. 1 depicts one embodiment of a
product 100 residing on a pallet 110, such as an adjustable
pallet disclosed herein, with the palletized product shown
residing on a floor 111, such as the floor of a data center in
the case where product 100 1s a computing or IT rack. As
noted, with many palletized products, product 100 can be a
wheeled product which 1s relatively tall and potentially
top-heavy, depending on the arrangement ol components
within the product. To facilitate removal of product 100
from pallet 110, the pallet 1s herein made adjustable by
providing an adjustable upper deck that 1s selectively posi-
tionable 1n a raised position, as a horizontal support surtace
for the product, as shown 1 FIG. 1, and in a lowered
position, closer, at least 1n part, to a floor to facilitate loading
the product on or unloading the product from the pallet, as
shown 1n FIGS. 2F, 3C & 4D. In one or more embodiments,
the deck 1s infinitely adjustable between 1ts raised and
lowered positions, which facilitates loading and/or unload-
ing product 1n a variety of circumstances.

FIGS. 2A-2G depict one embodiment of an adjustable
pallet, in accordance with one or more aspects of the present
invention. The adjustable pallet depicted includes an adjust-
ment mechanism to lower the deck of the rack substantially
vertically, until 1t 1s close to the tloor supporting the pallet,
for instance, within about 1-2 inches of the floor, allowing
a customer or service operator to readily push the wheeled
rack gently off the pallet. As explained below, this embodi-
ment utilizes multiple movable supports that translate hori-
zontally 1n and out from the adjustable pallet, and 1nclude
inclined planes that allow the deck of the pallet, with the
product positioned on the deck, to transition towards the
ground 1n a controlled manner. The inclined planes can be
coated with a low-Iriction material (e.g., a wax, polyester
f1lm, plastic sheet, etc.) to aid in the transition of the deck
from 1ts raised position to the lowered position.

Referring collectively to FIGS. 2A-2G, adjustable pallet
110 includes, in one or more embodiments, an upper deck
200 and a pallet structure supporting upper deck 200. The
pallet structure includes one or more side supports or side
stringers 210, which are fastened via fasteners 211, for
instance, screws or bolts, as shown in operative position 1n
FIG. 2A. The pallet structure can include, in one or more
embodiments, a lower deck 240 and/or other pallet structure
241 providing, for instance, at least in part, a rigid base
support for the adjustable pallet. In one or more implemen-
tations, opposite sides ol deck 200 can have side supports
210, which can be removed belfore transitioning the deck
from a raised position (such as shown i FIG. 2A) to a
lowered position (such as shown 1n FIG. 2F). Side supports
210 advantageously strengthen the adjustable pallet when 1n
the raised position to, for instance, facilitate shipment of
palletized product. Although not shown, side supports 210
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and/or movable supports 220, 222, can include openings
s1zed to receive, for mnstance, the tines of a forklift, pallet
jack, or other automatic or semi-manual device to be
inserted into the pallet for moving the pallet.

FIG. 2B depicts a top plan view of one embodiment of
adjustable pallet 110. Note that the si1ze and configuration of
the adjustable pallet, including deck 200, can vary as desired
for a particular application. Additionally, the matenials used
to form the components of adjustable pallet 110 can vary and
the components can include, by way of example, wood-
based structures, metal structures, engineered plastic struc-
tures, etc. Further, 1n one or more embodiments, the adjust-
able pallet can be constructed as a composite of multiple
materials, such as, a wooden structure with steel reinforce-
ments 225 (FIG. 2C), such as 1-inch steel bottom deck
boards recessed 1nto one or more components of adjustable
pallet 110.

FIG. 2C depicts adjustable pallet 110 with side supports
210 (FIG. 2A) removed to facilitate transitioning deck 200
from the raised position, illustrated in FIG. 2C, to a lowered
position, such as illustrated in FIG. 2F. In the embodiment
illustrated, adjustable pallet 110 includes a first movable
support 220 and a second movable support 222, each trian-
gular or wedge shape with an inclined plane 221, 223,
respectively. As illustrated, a first edge of deck 200 rests on
first movable support 220 1n the raised position, and a
second edge on second movable support 222 1n the raised
position, where the first and second edges are opposite edges
of deck 200. In one or more embodiments, the first and
second opposite edges of deck 200 could be angled, for
instance, angled imward, so as to provide a greater contact
surface with inclined planes 221, 223 as deck 200 1s tran-
sitioned between raised and lowered positions. Further, note
that one or more other edges of deck 200 could be sloped
outwards, such as the opposite edges of the deck connecting
the first and second edges. These outward sloped edges
could facilitate loading product on the deck or unloading
product from the deck when 1n the lowered position of the
adjustable pallet shown 1n FIG. 2F.

An adjustment mechanism 230 1s shown associated with
the adjustable pallet. Adjustment mechanism 230 1s
mechanically coupled to a pallet structure, such as pallet
structure 241 1n the 1illustration provided. Pallet structure
241 can form part of the pallet support and/or part of a lower
deck 240 of adjustable pallet 110. In one or more embodi-
ments, adjustment mechanism 230 extends between pallet
structure 241 and first movable support 220, as well as
between pallet structure 241, and second movable support
222. The adjustment mechanism operatively moves the
movable supports 220, 222 horizontally to allow the deck to
traverse, at least 1n part, the inclined planes 221, 223 of the
first and second movable support 220, 222, and thereby
transition the deck between the raised position depicted in
FIGS. 2A & 2C, and the lowered position depicted in FIG.
2F. Depending on the pallet structure 241 and/or lower deck
240 employed with adjustable pallet 110, adjustment mecha-
nism 230 could reside, for instance, within a channel or
opening formed 1n pallet structure 241 and/or lower deck
240. Further, 1n one or more embodiments, pallet structure
241 and/or adjustment mechanism 230 could recess, at least
partially, into deck 200 as the deck 1s transitioned into its
lowered position.

In one or more embodiments, adjustment mechanism 230
1s a mechanical adjustment mechanism which includes one
or more threaded rods, bolts, elongate screws, jack screws,
etc., oriented horizontally, that can be tightened or loosened
at one or both opposite sides of the pallet to actuate the first
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and second movable supports 220, 222, either indepen-
dently, or together, as desired. By way of example, one end
of the threaded rod, bolt, screw, jack screw, etc., could
include an embossed, hexagonal head that allows for the rod,
bolt or screw to spin freely within a T-nut, and allow for the
insertion of a hex tool to facilitate a mechanical adjustment
of the movable support(s) by rotation of the rod, bolt, screw,
jack screw, etc. In one or more embodiments, the threaded
rod, bolt, screw, jack screw, etc., could be a single structure
extending substantially the width of the adjustable pallet,
and include, on one side, a one-half, left-handed thread, and
on the other side, a one-half, right-handed thread, so as to
actuate both the first and second movable supports 220, 222
away from each other or towards each other, depending upon
whether the deck 200 1s to be raised or lowered, as desired.
Those skilled in the art will note that other mechanical
adjustment mechamsms could be employed to infinitely,
horizontally adjust the position of movable supports 220,
222, and thus, the position of deck 200 between 1ts raised
position and lowered position.

FIG. 2D depicts deck 200 being transitioned from its
raised position to a lower position by actuation of the
threaded rod, bolt, screw, jack screw, etc., of the adjustment
mechanism 230 to move deck 200 down 1nclined planes 221,
223 of first and second movable supports 220, 222. As noted,
one or more ntegrated nuts, such as a T-nut, can be provided
or atlixed to each movable support in an appropriate position
to facilitate moving the movable support with turning of the
threaded rod, bolt, screw, jack screw, etc., of the adjustment
mechanism. Further, T-channels can be provided within
inclined planes 221, 223 to facilitate maintaining deck 200
captive to movable supports 220, 221.

FIG. 2E depicts one embodiment of the intermediate
position of deck 200 of FIG. 2D, with first and second
movable supports 220, 222 extending outwards from under
the deck. As shown, with movement of the first and second
movable supports horizontally away from each other, the
deck traverses down the inclined planes of the movable

supports, and the movable supports move outward from
underneath deck 200.

FIGS. 2F & 2G represent deck 200 of adjustable pallet
110 1n the lowered position, close to the floor on which the
adjustable pallet resides to facilitate unloading product from
the pallet, or loading product on the pallet. As noted, one or
more edges of deck 200 could be angled outward to facilitate
the loading or unloading of product on or from the deck,
respectively. Note that the elevational view of FIG. 2F 1s one
embodiment only, with deck 200 shown close to the tloor,
for instance, within about an inch or two of the floor. Also
note that, 1n one or more embodiments, adjustment mecha-
nism 230 might not actually release first and second mov-
able supports 220, 222 fully from the threaded rod, bolt,
screw, jack screw, etc., 231, 232, but rather, horizontally
move the movable supports to their furthest extent away
from each other while still remaining connected, thereby
lowering the deck to 1ts closest position to the floor. In one
or more other embodiments, the movable supports 220, 222
could be released from the adjustment mechanism when 1n
the lowered position to allow, for instance, an operator to
move one or more of the movable supports away from the
deck when loading or unloading product.

FIGS. 3A-3C depict another embodiment of an adjustable
pallet 110", 1n accordance with one or more aspects of the
present invention. Unless noted otherwise, the configuration,
materials and construction of adjustable pallet 110" can be
the same or similar to those described above 1n connection

with adjustable pallet 110 of FIGS. 2A-2G. In the embodi-
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ment of FIGS. 3A-3C, a similar inclined plane concept 1s
utilized as 1n the adjustable pallet 110 embodiment of FIGS.
2A-2G, however, only one side or end of the pallet hor-
zontally translates using the adjustable mechanism. The
other side of the deck 1s hingedly secured to a fixed support
of the pallet, and thus, as the one side of the deck slides
down the inclined plane, the deck angles at it lowers to the
ground, becoming a ramp. As in the embodiment described
above, the inclined plane can be coated with a low-iriction
material such as a wax, polyester film, plastic sheet, etc., to
aid 1n the transition of the deck along the inclined plane
between raised and lowered positions.

Referring collectively to FIGS. 3A-3C, adjustable pallet
110" includes deck 200 supported, 1n part, by one or more
side supports or stringers 210 which are atlixed as part of the
pallet structure via fasteners 211. In order to facilitate
transitioning from the raised, shipping position illustrated in
FIG. 3A, the side support(s) 210 1s removed. Advanta-
geously, 1n use, the side support makes the adjustable pallet
more rigid, and limits 1t to two-way entry into the pallet.

As 1llustrated 1 FIG. 3B, upon removal of the side
support(s), the adjustable pallet 1s ready to be transitioned
from the raised position to a lowered position. The adjust-
able pallet 110" embodiment of FIGS. 3A-3C includes a
fixed support member 300 athixed to one side of deck 200,
for instance, via one or more hinges 301, and a movable
support member 220', such as a movable wedge. In this
configuration, movable support member 220" includes a flat
upper support surface 310 supporting deck 200 at an oppo-
site edge from the edge hingedly aflixed to fixed support
300. Further, movable support 220' includes an inclined
plane 221", and a product stop 320 associated with movable
support 220'. In FIGS. 3B & 3C, product stop 320 1s shown
in an upward-extending, operative position to Tfacilitate
contacting and controlling product (not shown) on deck 200
when transitioning deck 200 from raised position to lowered
position, such as the lowered position illustrated 1n FIG. 3C.
Product stop 320 can take any desired configuration, and
multiple product stops could be provided, i1t desired, to
operate as a backstop to control product (such as a comput-
ing rack on casters) during descent of the pallet and product
from the raised position to the lowered position.

Adjustment mechanism 230' 1s provided to facilitate hori-
zontal sliding of movable support 220' from beneath deck
200 to, 1n part, extend outward from the deck, allowing the
deck to slide down inclined plane 221, thereby transitioning
the deck 200 from a substantially horizontal support 1n the
raised position, to a ramp-type support in the lowered
position, such as illustrated in FIG. 3C. Adjustment mecha-
nism 230' can include one or more threaded rods, bolts,
screws, jack screws, etc., coupled to pallet structure 241 of
adjustable pallet 110'. In the embodiment depicted, adjust-
ment mechamsm 230" extends from the first edge to the
second edge of deck 200, between fixed support 300 and
movable support 220', by way of example only. For
example, the threaded rod, bolt, screw, jack screw, etc., can
include an embossed, hexagonal head that allows the struc-
ture to be turned within an appropriate T-nut, as well as
allows for msertion of a hex tool to manually incrementally
adjust or move movable support 220' between 1ts location 1n
the raised deck position and its location 1n the lowered deck
position. The adjustment mechanism could be configured to
allow the tool to rotate the threaded rod, bolt, screw, jack
screw, etc., from eirther the fixed support 300 side or the
movable support 220' side, with appropriate channels being
provided through the supports, as illustrated. Note that, as

with the embodiment of FIGS. 2A-2G, movable support 220
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could be fully disengaged from the adjustment mechanism
to allow the support to be moved away from the deck 200,
if desired.

A Turther embodiment of an adjustable pallet 110" 1s
depicted 1 FIGS. 4A-4D. Unless otherwise indicated,
adjustable pallet 110" can be the same or similar to adjust-
able pallets 110, 110' described above 1n connection with
FIGS. 2A-3C.

As 1llustrated in FI1G. 4 A, adjustable pallet 110" includes
a deck 200 over a pallet structure which includes, for
instance, one or more removable side supports or stringers
210, aflixed to the pallet structure via one or more fasteners
211. In FIG. 4B, the side support(s) has been removed, to
expose a lirst movable support 220, such as described above
in connection with FIGS. 3A-3C, and a second movable
support 222', similar to second movable support 222 of
FIGS. 2A-2G. In particular, first movable support 220
includes a first inclined plane 221' and second movable
support 222" includes a second inclined plane 223", which
have different angles of incline.

In the embodiment depicted, the angle of incline of
inclined plane 221" 1s greater than angle of incline of inclined
plane 223'. This 1s to facilitate, 1n operation, lowering of the
edge resting on first movable support 220' more than the
edge resting on second movable support 222", such as
illustrated 1n FIGS. 4C & 4D, resulting 1n the deck being
oriented as a ramp 1n lowered position, but with a smaller
slope compared with the adjustable pallet 110" embodiment
of FIGS. 3A-3C.

As 1llustrated, first movable support 220' includes one or
more product stops 320, and in the embodiment depicted,
first movable support 220" includes a flat upper surface 310
to support deck 200 at a first edge in raised position, and
second movable support 222' includes a flat upper surface
410 to support deck 200 at an opposite edge in raised
position, such as illustrated 1n FIG. 4B.

The adjustable pallet embodiment of FIGS. 4A-4D 1s
similar to that of FIGS. 3A-3C, with the exception that the
fixed, hinged support i1s replaced by the second movable
support 222', with the inclined plane 223'. In this embodi-
ment, adjustment mechanism 230" couples to pallet struc-
ture 241 below deck 200, and extends between the pallet
structure 241 and first movable support 220", as well as
between pallet structure 241 and second movable support
222", as illustrated. Adjustment mechanism 230" can again
be a mechanical adjustment mechanism, including one or
more threaded rods, bolts, screws, jack screws, etc., that are
coupled to translate rotation into linear movement of {first
and second movable supports 220', 222", either simultane-
ously, or separately, as desired for a particular application.
Further, with the different incline angles, the adjustable
mechanism can be configured to simultaneously lower oppo-
site sides of the deck on the first and second movable
members 220", 222' a set distance, which as i1llustrated FIGS.
4C & 4D, would result mn the left edge of deck 200
remaining higher than the right edge, with any desired travel
distance diflerence being achievable, depending on the
requirements of the load, to enable a controlled and safe
excursion of the load from the raised position of the adjust-
able pallet to the lowered position, and then to the floor.

As with the adjustable pallet embodiment of FIGS.
3A-3C, deck 200 i FIGS. 4A-4D becomes a ramp 1n
lowered position, with infinitely adjustable ramp angles
within the overall range between the raised and lowered
positions. Further, 1f desired, the adjustment mechamism
could be configured such that the first and second movable
supports are separately controllable to provide, for instance,
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an operator with greater tlexibility in raising or lowering the
deck. Further, the adjustable pallet embodiment of FIGS.
4A-4D facilitates or enables reloading of the pallet by
providing the ramp. The embedded ramp facility within the
adjustable pallet embodiments of FIGS. 3A-4D provides for
a controlled decent or ascent of product, enabling seli-
loading of the pallet by a customer, 1t desired. Further, a
winch-like device could optionally be embedded or associ-
ated with the adjustable pallet, 11 desired.

Those skilled 1n the art will note from the above descrip-
tion that provided herein are adjustable pallet embodiments
which allow for mechanical transition of the pallet deck
between a raised position and a lowered position to facilitate
loading product onto the pallet or unloading product from
the pallet. Advantageously, the adjustable pallets disclosed
climinate the need for costly external devices to load large,
heavy and/or tall equipment, racks, and other items onto
pallets for shipping, manufacturing and/or distribution. In
one or more embodiments, transition of the pallet from one
position to the other does not require anything beyond
readily available hand tools. A robust pallet design 1s pre-
sented with solid physical support of the load from full
weilght 1n transit to being fully compressed, or lowered, in
the unloading position. The adjustable pallets presented are
simple, and fast to load and unload, without significant
tooling. Rather, only a hand tool 1s required which, 1n one or
more embodiments, can be shipped integrated with the
pallet. The adjustable pallets disclosed herein eliminate the
safety hazard from significantly tilting large, heavy and/or
tall equipment, racks, and other items with wheels to remove
the product from a pallet. Further, the adjustable pallets
disclosed herein eliminate any requirement for costly exter-
nal devices to unload large, heavy and/or tall product(s)
from a pallet at a final destination, or intermediate transfer
point 1n the distribution process (e.g., customer data center,
customer end location, retail store, distribution center, cus-
tomer house, etc.). In fact, the adjustable pallets disclosed
herein enable unpacking or repacking of heavy, wheeled
items or products at any location. Further, the load and/or
unload height 1s infinitely adjustable within the adjustable
pallet’s range of adjustment in order to facilitate, for
instance, unloading 1n stepped facilities, raised curves, etc.
Further, the adjustable pallets disclosed herein can be uti-
lized as a lift for heavy, mobile/wheeled equipment. Designs
with an overextended position are possible to allow the
pallet to lift the product above obstacles 1n a data center, 1T
desired. Further, the adjustable pallets disclosed are fully
reusable as an adjustable pallet, as well as a standard
shipping pallet. Robust mechanical adjustment mechanisms,
and inclined plane designs ensure return on mnvestment over
many years ol use.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are mtended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprise” (and any
form of comprise, such as “comprises” and “comprising’),
“have” (and any form of have, such as “has” and “having”),
“include” (and any form of include, such as “includes™ and
“including™), and “contain” (and any form contain, such as
“contains” and “containing’”) are open-ended linking verbs.
As a result, a method or device that “comprises”, “has”,
“includes™ or “contains” one or more steps or elements
possesses those one or more steps or elements, but 1s not
limited to possessing only those one or more steps or
clements. Likewise, a step of a method or an element of a
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device that “comprises”, “has”, “includes™ or “contains™ one
or more features possesses those one or more features, but
1s not limited to possessing only those one or more features.
Furthermore, a device or structure that 1s configured i1n a
certain way 1s configured 1n at least that way, but may also
be configured 1n ways that are not listed.

The corresponding structures, materials, acts, and equiva-
lents of all means or step plus function elements 1n the
claims below, 1f any, are intended to include any structure,
material, or act for performing the function in combination
with other claimed elements as specifically claimed. The
description of the present invention has been presented for
purposes of illustration and description, but 1s not intended
to be exhaustive or limited to the invention in the form
disclosed. Many modifications and variations will be appar-
ent to those of ordinary skill in the art without departing
from the scope and spirit of the invention. The embodiment
was chosen and described 1n order to best explain the
principles of one or more aspects of the mvention and the
practical application, and to enable others of ordinary skaill
in the art to understand one or more aspects of the mnvention
for various embodiments with various modifications as are
suited to the particular use contemplated.

What 1s claimed 1s:

1. An adjustable pallet comprising:

a deck to support a product for shipping, the deck being
selectively positionable 1n a raised position, as a hori-
zontal support surface for the product, and 1n a lowered
position, closer, at least 1n part, to a floor to facilitate
unloading the product from the pallet; and

a movable support, the movable support including an
inclined plane, the deck resting on the movable support
in the raised position, and the deck being capable of
traversing, at least in part, the inclined plane of the
movable support when the deck 1s transitioned between
the raised position and the lowered position.

2. The adjustable pallet of claim 1, further comprising an
adjustment mechanism mechanically coupled to a pallet
structure disposed below the deck, the adjustment mecha-
nism extending between the pallet structure and the movable
support, wherein the adjustment mechanism operatively
moves the movable support horizontally to allow the deck to
traverse, at least in part, the inclined plane of the movable
support, and thereby transition between the raised position
and the lowered position.

3. The adjustable pallet of claim 2, wherein the adjustment
mechanism comprises a mechanical adjustment mechanism
extending in a horizontal direction beneath, at least 1n part,
the deck.

4. The adjustable pallet of claim 2, wherein the adjustment
mechanism facilitates horizontal sliding of the movable
support from beneath the deck in the raised position to
outward, at least in part, from beneath the deck in the
lowered position.

5. The adjustable pallet of claim 1, wherein the movable
support 1s a first movable support, and the adjustable pallet
turther comprises a second movable support, the second
movable support including an inclined plane, and the deck
also resting on the second movable support in the raised
position, the deck further traversing, at least in part, the
inclined plane of the second movable support when the deck
1s transitioned between the raised position and the lowered
position, wherein a first edge of the deck resides on the first
movable support in the raised position, and a second edge on
the second movable support in the raised position, where the
first edge and the second edge are opposite edges of the

deck.
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6. The adjustable pallet of claim S, further comprising an
adjustment mechanism mechanically coupled to a pallet
structure disposed below the deck, the adjustment mecha-
nism extending between the pallet structure and the first
movable support, and between the pallet structure and the
second movable support, wherein the adjustment mecha-
nism operatively moves the first movable support and the
second movable support horizontally away from each other
to allow the deck to traverse, at least in part, the inclined
plane of the first movable support and the inclined plane of
the second movable support as the deck is transitioned from
the raised position to the lowered position.

7. The adjustable pallet of claim 5, wherein the inclined
plane of the first movable support 1s at a first angle, and the
inclined plane of the second movable support 1s at a second
angle, with the second angle being greater than the first
angle.

8. The adjustable pallet of claim 7, wherein the second
movable support further includes a product stop extending
upwards from the second movable support to facilitate
controlling the product on the deck when transitioning the
deck between the raised position and the lowered position.

9. The adjustable pallet of claim 1, further comprising a
fixed support, the deck being hingedly coupled to the fixed
support at a first edge of the deck and residing on the
movable support at a second edge of the deck in the raised
position, where the first edge and the second edge are
opposite edges of the deck.

10. The adjustable pallet of claam 9, wherein 1n the
lowered position, the deck i1s angled as a ramp.

11. An adjustable pallet comprising;:

a deck to support a product for shipping, the deck being
selectively positionable 1n a raised position, as a hori-
zontal support surface for the product, and in a lowered
position, closer, at least in part, to a floor to facilitate
unloading the product from the pallet;

a movable support, the movable support including an
inclined plane, the deck resting on the movable support
in the raised position, and the deck being capable of
traversing, at least in part, the inclined plane of the
movable support when the deck 1s transitioned between
the raised position and the lowered position; and

an adjustment mechanism mechanically coupled to a
pallet structure of the adjustable pallet disposed below
the deck, the adjustment mechanism extending between
the pallet structure and the movable support, wherein
the adjustment mechanism operatively moves the mov-
able support horizontally to allow the deck to traverse,
at least 1 part, the inclined plane of the movable
support, and thereby transition between the raised
position and the lowered position, the adjustment
mechanism being a mechanical adjustment mechanism
comprising a horizontally-extending threaded rod.

12. The adjustable pallet of claim 11, wherein the adjust-
ment mechanism facilitates horizontal sliding of the mov-
able support from beneath the deck in the raised position to
outward, at least in part, from beneath the deck in the
lowered position.

13. The adjustable pallet of claim 11, wherein the movable
support 1s a {irst movable support, and the adjustable pallet
further comprises a second movable support, the second
movable support including an inclined plane, and the deck
also resting on the second movable support in the raised
position, the deck further traversing, at least in part, the
inclined plane of the second movable support when the deck
1s transitioned between the raised position and the lowered
position, wherein a first edge of the deck resides on the first
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movable support 1n the raised position, and a second edge on
the second movable support in the raised position, where the
first edge and the second edge are opposite edges of the
deck, and wherein the adjustment mechanism further
mechanically couples between the pallet structure and the
second movable support, the adjustment mechanism opera-
tively moves the first movable support and the second
movable support horizontally away from each other to allow
the deck to traverse, at least 1n part, the inclined plane of the
first movable support and the inclined plane of the second
movable support as the deck 1s transitioned from the raised
position to the lowered position.
14. The adjustable pallet of claim 13, wherein the inclined
plane of the first movable support 1s at a first angle, and the
inclined plane of the second movable support 1s at a second
angle, with the second angle being greater than the first
angle.
15. The adjustable pallet of claim 11, further comprising
a fixed support, the deck being hingedly coupled to the fixed
support at a first edge of the deck and residing on the
movable support at a second edge of the deck 1n the raised
position, where the first edge and the second edge are
opposite edges of the deck.
16. The adjustable pallet of claim 15, wherein 1n the
lowered position, the deck i1s angled as a ramp.
17. A method of fabricating an adjustable pallet, the
method comprising:
providing a deck to support a product for shipping, the
deck being selectively positionable 1n a raised position,
as a horizontal support surface for the product, and 1n
a lowered position, closer, at least 1 part, to a floor to
facilitate unloading the product from the pallet; and

supporting the deck, at least 1n part, by a movable support,
the movable support including an inclined plane, the
deck resting on the movable support in the raised
position, and the deck traversing, at least in part, the
inclined plane of the movable support when the deck 1s
transitioned between the raised position and the low-
ered position.
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18. The method of claim 17, further comprising providing
an adjustment mechanism mechanically coupled to a pallet
structure disposed below the deck, the adjustment mecha-
nism extending between the pallet structure and the movable
support, wherein the adjustment mechanism operatively
moves the movable support horizontally to allow the deck to
traverse, at least 1n part, the inclined plane of the movable
support, and thereby transition between the raised position
and the lowered position.

19. the method of claim 18, wheremn the adjustment
mechanism facilitates horizontal sliding of the movable
support from beneath the deck in the raised position to
outward, at least in part, from beneath the deck in the
lowered position.

20. The method of claim 19, wherein the movable support
1s a first movable support, and the method further comprises
providing a second movable support, the second movable
support including an inclined plane, and the deck also
resting on the second movable support 1n the raised position,
the deck further traversing, at least in part, the inclined plane
of the second movable support when the deck 1s transitioned
between the raised position and the lowered position,
wherein a first edge of the deck resides on the first movable
support 1n the raised position, and a second edge on the
second movable support in the raised position, where the
first edge and the second edge are opposite edges of the
deck, and wherein the adjustment mechanism further
mechanically couples between the pallet structure and the
second movable support, and operatively moves the first
movable support and the second movable support horizon-
tally away from each other to allow the deck to traverse, at
least 1n part, the inclined plane of the first movable support

and the inclined plane of the second movable support as the
deck 1s transitioned from the raised position to the lowered
position.
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